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DETAILED DESCRIPTION OF INVENTION 



This invention relates to the polymerisation process of a tetrafluoroethylene. 
Furthermore an isoparaffin is used as a molecular weight modifier in detail. 

It is related with the polymerisation process of the tetrafluoroethylene 
(abbreviated to "TFE" below) characterized by the above-mentioned. 



In the polymerisation reaction of the unsaturated monomer according to a free 
radical device generally, it reacts with the radical and, the solvent which starts a 
chain transfer, or when an additive exists, it is known that the degree of 
polymerization of the formed polymer will reduce. 

For example, whereby carbon tetrachloride, carbon tetrabromide, and penta 
ethane of phenyl influence the degree of polymerization of styrene greatly, or it 
is well-known to use an aliphatic group mercaptan for the polymerisation 
reaction containing a butadiene or diolefin as regulator etc. 
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However almost all the things that a molecular weight modifier is used about 
polymerisation of a fluoro olefin were not performed. 

In order to obtain especially the fluoro olefin polymer of low molecular weight, 
telomerization is performed by the existence of telogen, or, the process of 
carrying out the thermolysis of the usual polymer is known only. 

These inventor, concerning polymerisation of TFE as a result of various study, 
especially as a molecular weight modifier of TFE polymer, isoparaffins are 
useful and effective furthermore. 

TFE polymer obtained, using an isoparaffin as a molecular weight modifier is 
excellent in dielectric breakdown strength. 

Moreover it discovers that it is a thing suitable for manufacture of organosol, and 
it came to perfect this invention. 

The essence of this invention becomes as follows in making the existence of a 
radical initiator polymerise TFE in an aqueous medium. An isoparaffin is used 
as a molecular weight modifier. It consists in the polymerisation process of 
TFE characterized by the above-mentioned. 

The isoparaffin of a specific amount is used for the U.S. patent description of No. 
3105824 as a telogen. 

The method of carrying out telomerization of the TFE by the existence of the 
organic-peroxide catalyst in a trifluoro-trichloroethane medium, and 
manufacturing wax-like telomer is described. 

Furthermore approaching TFE macromolecular polymer is demonstrated as 
the quantity of a telogen is made to reduce, although it is natural. 
However when polymerising TFE to the existence of the radical initiator in an 
aqueous medium as in this invention, when using an isoparaffin as a molecular 
weight modifier, the effect of molecular-weight regulation is excellent, and the 
fact of having the characteristic of the above TFE polymer obtained are not 
confirmed. 

As an isoparaffin used for this invention, it is the general formula which has the 
carbon-hydrogen bond of the third class. 
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(not shown) 

(In the formula, R1, R2, and R3 are replaced by the chlorine and/or fluorine, a 
certain lower alkyl group. 

Usage of the compound expressed with this equation especially isobutane, 
isopentane, isohexane, etc. is desirable. 

Although usage of the isoparaffin of a low boiling point is desirable when a 
monomer exists by the gaseous state in the polymerisation group, the 
isoparaffin of a high boiling point can also be used. 

The needed amount is used to obtain for an isoparaffin the polymer of the 
objective molecular weight. 

The efficiency of molecular-weight regulation specificaiiy varies with the 
conditions of the reaction system, and it cannot specify in general. 

Per 1 mol of usual consumed monomers, approximately, it is used at a 10-6 - 
10-2 mol ratio. 

Although what is sufficient is just to choose from conventional public 
knowledge suitably as the radical initiator, peroxides (or put together as reducer, 
such as these peroxide, acid sodium sulfite, and ferrous sulfate), such as an 
ammonium persulfate and a potassium persulfate, can be mentioned as an 
especially preferable thing. 
Per 1 mol of usual consumed monomers, it is used about 10-6 - 10-2 mol. 

The usual conditions by which the polymerisation temperature and the 
polymerisation pressure are adopted as polymerisation of a fluoro olefin are 
applied as they are. 

Preferably about the former, it is 1-100 degrees C. About the latter, it is 5 - 
30kg/cm2G. 

Polymerisation of this invention is performed in the form of suspension 
polymerization or emulsion polymerization under the existence of water which 
mainly contains a radical initiator. 

In this case usually, adding a monomer so that the polymerisation pressure 
may become fixed. 
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When which is performed by the monomer by the gaseous state, polymerisation 
is performed in the polymerisation group under constant pressure, 
( independently or as a mixture are sufficient) The dynamics formula about the 
chain transfer is theoretically shown by the following formula. 

[P]=-2303[M] / Cs log [S]-a[M]/Cs/ [S]-a[M]/Cs***** (I) 

Where [P] : The amount (the monomer total consumption) (mol) of polymer 
formation / gaseous phase (I) 

(M) : monomer concentration (mol) / gaseous phase (I) 

LSJ : regulator concentration (moi) / gaseous phase (i) 

[S o] : initial concentration (mol) / gaseous phase of regulator (I) 

(alpha) : concentration (mol)/gaseous phase (I) of the regulation 
concentration (mol) / gaseous-phase (I) / monomer in the additional monomer 

Cs: Chain transfer constant 

Moreover the number average degree of polymerization [Pn] of the obtained 
polymer is shown by the following expression when the isoparaffin concentration 
in the polymerisation group is fixed: 

[Pn]= (delta-symbol) [P]/(delta-symbol) [1]+(alpha) *(delta-symbol) [P]***** (||) 

Where, (delta-symbol) The amount of [P]:polymer formation (mol) 

(delta-symbol) [I]: Quantity of the initiator used effectively (mol) 

Measured for a chain transfer constant by checking [P] -10g[S] (at (1), (alpha) 
=0). 

When the chain transfer constant of the isoparaffin in 80 degrees C in the case 
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of obtaining TFE polymer is shown compared with the other molecular weight 
modifier, it is as in Table 1. 

Table 1 

Molecular weight modifier 
Isopentane 

Isobutane About 0.6 

Neopentane 

Carbon tetrachloride 

When the copolymer obtained by this invention does not use the isoparaffin of a 
molecular weight modifier, it is a copolymer, compared with ( molecular-weight: 
usually 3,000,000 or more), low molecular weight (500,000 or more). 
Moreover, for the formation copolymer of this invention, when using the peroxide 
of ionicity like the above as a radical initiator, it is considered that the end group 
consists of the ionicity end group resulting from this peroxide and the non- 
ionicity end group based on the isoparaffin which is a molecular weight modifier. 

It depends on the quantity of the used initiator and a molecular weight modifier 
for the content ratio of these both end group in the formation copolymer, and this 
is easily understood from above-mentioned (II) formula. 

Next an embodiment is given and this invention is demonstrated concretely. 

However, part expresses weight part, unless mentioned specially. 

Embodiment 1 

In the autoclave made from stainless steel with water capacity 3000 part 
equipped with the stir machine, an ion-exchange-resin process (de- mineral) is 
carried out. Water (abbreviated to pure water below) 1500 part deoxidized is 
inserted. 
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After removing internal air completely, the solution which dissolved potassium- 
persulfate 0.007 part, acid sodium-sulfite 0.007 part, and ferrous-sulfate 0.0035 
part in water 100 part as a redox-system catalyst is inserted. 

Subsequently, isopentane 0.08 part is added as regulator. 

Furthermore TFE500 part is press-fitted, and temperature is kept at 1-3 
degrees C, stirring. 

25 hours after, when the pressure reduces to original 8kg/cm2G from 21kg/cm2, 
stir is stopped. 

The grain-like TFE polymer of about 440 parts which recover TFE of a non- 
reaction and take out the contents is obtained. 

The molecular weight of the formed polymer is about 1 ,030,000 (measured by 
the specific-gravity method). 

Comparative Example 1 

The molecular weight of the grain-like TFE polymer obtained by the same 
process as an embodiment 1 except not adding isopentane is about 9,500,000 
(it measures by the specific-gravity method). 

The comparison of the physical property of the polymer obtained by an 
embodiment 1 and Comparative Example 1 is shown in Table 2. 

Table 2 

Measurement item 
Tensile yielding strength 
Traction strength 
^Elongation 

Dielectric breakdown strength 
Short-time method 
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Maximum 

Minimum 

Average 

Embodiment 1 

Comparative Example 1 

From Table 2, as for the polymer of embodiment 1, traction strength reduces a 
little compared with Comparative Example 1. But, it is understood that the 
dielectric breakdown strength improves. 

Embodiment 2 

Pure-water 1500 part, paraffine-wax 45 part, and perfluoro octanoic-acid 
ammonium 2.25 part are put into the autoclave made from stainless steel with 
water capacity 3000 part equipped with the stir machine. 
After removing internal air completely, isopentane 0.4 part is inserted, and 
subsequently trichloro trifluoroethane 150 part is prepared. 

Keeping the contents at 95 degrees C, TFE is press-fitted until it becomes 
10kg/cm2G. 

The solution which melted ammonium-persulfate 0.9 part to pure water of 20 
parts is injected, stirring. 

Since the pressure reduces as polymerisation progresses, TFE is added 
sequentially, and it maintains at 10kg/cm2G. 

Heat and stir are stopped 5 hours after, and residual TFE is recovered. 
The reaction is stopped. 

Approx. TFE polymer aqueous dispersion 1820 17-weight% part is obtained in 
this way. 

The ratio melt viscosity in 380 degrees C of TFE polymer obtained from the 
aqueous dispersion by the conventional method is 1.8*106 poises. 

Comparative Example 2 
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?comparative-melted? clay at 380 degrees C of TFE polymer obtained by the 
same process as embodiment 2 except not adding isopentane is 1*109 poises 
or more. 

In addition, it is suitable for the dispersion obtained in the embodiment 2 
replacing water by the organic solvent by the conventional method, and 
manufacturing organosol of TFE polymer. 

Re-dispersion is impossible, once it condenses organosol obtained from the 
dispersion of Comparative Example 2 to re-dispersion being possible, even 
when a grain condenses this organosol. 

57 Claims 

1 In making the existence of a radical initiator polymerise a tetrafluoroethylene 
in an aqueous medium, an isoparaffin is used as the molecular weight modifier. 

The polymerisation process of the tetrafluoroethylene characterized by the 
above-mentioned. 



00/03/01 



9/10 



(C) DERWENT 



JP-52-46993 



DERWENT 



DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English) 

"WWW.DERWENT.CO.JP" (Japanese) 



00/03/01 



10/10 



(C) DERWENT 



